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Abstract of JP2002280959 



PROBLEM TO BE SOLVED: To realize high-speed WDM(wavelength division multiplex) transmission 
at 20 Gbit/s or higher, for a long distance in excess of 6,000 km. SOLUTION: A optical transmission 
line 12 comprises a plurality of relay spans 18-1, 18-2, 18-3, 18-4, etc., divided by optical relay 
amplifiers 16(16-1, 16-2, etc.). Each of the relay spans 18-1, 18-2, 18-3, 18-4, etc., comprises large 
diameter single mode fibers 20 (20-1, 20-2. 20-3, 20-4) with positive dispersion and whose effective 
cross-section area is 100 u m<2> or larger, large diameter single mode fibers 22 (22-1, 22-2, 22-3, 
22-4) similarly with positive dispersion and whose effective cross-sectional area is 100 u m<2> or 
larger, and dispersion compensation devices 24 (24-1, 24-2, 24-3, 24-4) that are placed between the 
fibers 20 and 22 to compensate the accumulated wavelength dispersion and a dispersion slope. The 
relay span 1 8-4 is provided with a dispersion compensation fiber 26, that is placed after the single 
mode fiber 22-4 and compensates for the accumulated wavelength dispersion to be a value, 
corresponding to an average wavelength dispersion Da for a broadband compensation period. 




Data supplied from the esp@cenet database - Worldwide 



! of 1 



2/28/2008 10:24 AM 



(is)n*®mjf (jp) 02) & H i|f & ^ (a) (n>»ttaiBmw## 

#^2002-280959 
(P2002 -280959A) 
(43)&KB ¥$14^9 J527B (2002. 9.27) 



(5i)inta' mm pi f-va-r(##) 

H04B 10/02 H04B 9/00 M 5K00 2 

10/18 



mm* m& »jrjs©&i2 ol (± 8 h) 



(2i)tae#^ 


#S2001 -7681BH P2001 -76818) 


(71) Hi® A 


595162345 










(22)tHB3B 


¥JS£13<p3m6B (2001.3. 16) 












JttCftffftBSKffSTl 7#1# 






(72)S!W# 


ffl«F St 








*mkaiffll*BCrri 1#15*I1*5£& 














(72)359I# 
























(74)ftSA 


100090284 



















(54) ismo&m immft&smamsa&^x^ 



(57) [gft] 

GRS] 60 0 0 km£ig*£S»?, 2 0Gb i 
t / s W±©*5SW D Mei^HlfSo 
[Hfc^ ®) K&m 1 2 ti, ft4«*i§§ 16(1 
6-1, 16-2. • • O fc*9K£*ft*WW>* 
ffiX^y 1 8- 1 . 18-2, 18-3, 18-4, • 
• #>t>l^^l 8- 1, 18-2, 18 

- 3 , 1 8 - 4 It, IE#f&T'il$»frffiStf 1 0 0 ¥73 H 

m^Ltoy^nm^y^^^Yyr^^z o (20- 
i, 20-2, 20-3, 20-4) mmz. 

¥77-4^2 2 (2 2-1, 2 2-2, 2 2- 
3, 2 2-4) fc> 77^2 0, 2 ZMfcElStU 
77<<M2 0. 2 2 0fg|l$gm&tf#&7.P-7* 
M{Bt5^ii«T/W^2 4 (2 4- 1, 2 4-2, 
2 4-3, 2 4-4) iflX^yi8-4li 

tU *l»ft»»*l£«l«MI»!T?©¥^»ft»«D a 
v gfc«3«*fc»flW«HR««77-r/*2 6*A 



St 



K 

1$ 



1 

77^*»6ft*a 1 ©ft77^£, 

1.3m mlTeiJUHHMMfn ^4**77^^54 

sks i ©ft7 t-i' 2 ©#7 

S 2 ©#7 7 ^©&g#&Rtf #ftXn-7£*i{RT 

Mws^sii^m io 

[ff*«2] SK*iRrfJB2©}t77-^W*M9 
KHU«llfc0Jt7r^W6**ll*il WE«©»B 

[fflt&g 3 ] ggftft • »«tXP-71i«r/W7. 
01*914] a»©+«X/<5'fc, MeHffiTUt? 

^s»©*8tx/^©^n^n^ . 20 

l. 3 /im?im£l#ftoHrDi:£att7 r*/«i»&tt 
*»l RffJB2©ff77-f/<i:, 
S&ii l StfS 2 ©)£7 7 ^©IHfcEfrffnsHHW 
KSiO^WXT'feoT, ^l2!gi;&tfSf!2©ft7 
7-</^©»fiiMRStf»)»^a-7^*l«t*iM» • £ 

ra*«5] aKsi&tfai2©*77^w5iK« 

ffiil)te^SSo 30 

ra»#S6] aK»» • a»^o-7^§«r^'rx 

31**31 4 £Ett©#ffftt<Xft£2gB. 
[fi§*«7] #£a&K^ 

SKftfcSBfr 6 Artt 5 S^W D Ml «t*5MM- 5 

@KK«t« l. 3 nmftX-®&immutliZft77 

■<AfrP>l£%%l<Dyt77<{^ 1. 3|im*T?Kfta 

«fctM!oka;5#77^«p5ft582©*77'^ 40 

Rtf 3K£ l ©Jt7 ©ft7 7 -Y><©IHHcE 

12ft£^f|l$fc»©ftT^7T';fcoT, 

Rtflg 2 ©ft7 7 -r /<©*«MBRtHHR*n-7*a 

[M*g8] SK»iRtf»2©*7r-r^3Wlll« 

£ ra c#i$©ft 7 7-^^645 i KE«©)te 

[11*919] ^aSJ-aSStXD-TfiHIr^UT. 50 



1*882 0 0 2-2 8 09 5 9 
2 

*\ WW**«i*ffifflr**-^^7-<;l/*^5«: 
£lt$£ 7 fcM©)ttSMi/XT A, 
M*gl0] ftfciMSSiu 

3R)tgS»*»6A*tSSRWDMfi#)t«S<S-r* 

%mim$%2v>%-77'<^ mm&\~mm2<r> 

%77'(X®mcM&Z ft 3 m. ttSKWBQftT* U X 
•efcoT, SRJBiatfJB2©)!fi77^^©ttft»IBCft 

nteMMvmmztu msauwLZWktz 1 w±© 
#*« «r> ^ * k « jut s c t tts mm 

rat*g 1 1 ] m& i 2 ©*7 7 j mm 
mmmm%774rti?t>%.mm\ okibsc© 

[ffi*S 1 2] SKftft • »»XU-7T«f/^7 
[000 1] 

a#j^a (wdm) mKvmm&xkmmctzft 

[0002] 

0 0 0 km©ft£jM^7.rA (WT> mm&xkWr 
m&> ) k, *J¥««teffifflSftS 6 0 0 0k mUJfc 

[0003] m&<r>%mm&i'*fLT'&, mm 

T?ttMfc, Slif»XPM (tBSffifiSEM) RtfF 
WM (4 7te?S^) ft^©IM(BWS**»BEt*ffll*« 
l»W««[*ff»rs»atUT. 9S4WNI 

■ea»»«77w^*#xtsiua^ m%zti 

It (»BB¥ 6-1 1 6 20 5 , 3 

6 1.31 9^) o 

[0004] &mm^Hkkt^mtbrmttir 

^&®g.mm (wdm) ytm?'imz. &mm 

77-f/<©»ft»«©»fiia©« (atxn-7) $fl 



(3) 



[0 0 0 5] *CT\ *Jfc(fHlX/<y*; 1. 

fc£a#tj£S£Wt5#-*-Kft77^^ *<D 

It&titco mii. mw-6-l l 6 2 o^dMBXtt* 
S#ff&5, 3 6 1, 3 19*1, D. Le Guen 

et al, "Narrow Band 640Gb 
i t/s Soliton WDM transmis 10 
sion over 1200km of Stand 
ard Fibre with 100km 21dB 

Amplifier Spans", ECOC 
98, September 1998, Pos'td 
eadline papers, pp. 6 1— 6 3S 
tfT. Tanaka e t. a 1" 2. 1-Tb i t 
/s WDM Transmission over 
7, 221km with 80-km repeat 
er", ECOC20 00-PD 1. 7,.2000£ 

#isnrcv\ 20 

[0 0 0 6] #BJ»m 1. 3 fL m#fc$#f(i£g 

774*tmf* i. 5 itmmcmftm&mmzy 
[0007] mmmtti 1 0?^^© 

i/yy>te- t'774At#m • #$7.a-7°JHi77 

&7,u~7Mm774'WMfr£&-£T\ WDM£&« 

^fflts<ii: t fc | 9s xMwemKmzi oGb i 
[0008] ^5^^<k wifsimfflie 

3bV ffi6*nrv^ («fM 2 0 0 0 - 2 6 1 3 7 7 
$8) o 

[0009] mmmmmm-iti-o^ mm 
rtTf»wi«7r^/w*KE»r*«ii« t » 2 0 0 

OkmOl 6x4 0WDMfi3M^XxAfcbTg^$n 40 
TW (I tsuro Mo r i t afffi, " 4 0GB I 
T/S x 16 WDM TRANSMISSION 
OVER 2000 KM USING DISPE 
RSION MANAGED LOW— NONL I NE 
AR FIBER SPAN" , I COC 2000, 
4, 2 5-2 7). LfrU At'lt , iOkmO 
EWKi77'trt®mc 2 0 kmOfHMRoatt • 
D-7M7 7-Y/^IBeUT*5 0> 60 0 0kmJ-X± 

[0 0 10] l»«6fe*>0ftjS»«#2OGb i t/ 50 



#$2002-2809 59 
4 

flj7 74*1 LT#fr>7 J» 7 7<OWW*rtiSnTV 
(1. 5 5 Mm) ■e©»fi$HRfltftt2 Ops/rim/ 

»U im'>7h7r^M<D{i#jSS»T'<D«S^»t 
£$5 p s/nm/km7iS-2 p s/nm/km£/h 

T'£3 0 1 0- 1 9 4 3 7 9Rtf I . m 

orita et al. " 40Gbi t/s sin 
gle— channnel soliton tran 
s mission over transoceani 
c distanc by reducing Gor 
don— Haus timing Jitter an 
d soliton— soliton interac 
t i on", Journal of Lightwav 
e Technologies, 1 9 9 9, 1 7, p 
p. 2 50 6£#S8SftfcV, 
[00 11] 

ttzmmi m^7Y77^m 

u-fzmt %%77<<i vtwst s <ommz-& § 
<dt\ s^m im*s7h? '7 4 rtm&&&rm 

v>*^ 0 ftoT, ^fflft&^*rA«tfi£m WDMf 

MRU GOT*fc^38Wll«T>vfx*« 
/S-TSCtfcft^ (M. Suzuki et a 
1. , " 20Gbl t/s-based solito 
n WDM t r a n s m i s s i o n o v e r Tr 
ansoceanic distances usin 
g periodic - compensation o 
f dispersion and its slop 
e", Electron. Lett., vol. 3 
4, 1 9 9 7. pp. 4 7 5-4 7 6xfttfH. Tag 
a e t a 1. , " 2 13Gb i t/s (20X1 
.0. 66Gbit/s), over 9000km T 
ransmlssion Experiment us 
i ng Dispersion Slope Com 
pensator" ; OF C' 98 PD 1 3) o 
[0 0 12] ±E©<fc?£, {£*©£S-eii£2Se«* 

[0 0 13]#fgi$fct 6 000km%B*.5ffl§IBlc 
fcfcO, 2 0Gb i t / s fcLk©£3& U- h T'WD Ml 



(4) 

5 

[00 14] 

timmu t ft r ^ w»b ft 2 ©)t7 7 -r * 
Rtffg 2 ©^7 7 / tossautRtf #tt* o-7**f 

[0 0 15] #fgf!Bfc&S^M«ft£jMS&t4£fc, « 

ftj& 1. 3fixn*"e»«MRtf-tfoi:38:*)l677^ 
fr6ftS8llKtffg2©tt77-lV*i:, IRSlRtfg 
2 ©ft7 7 ^AcratEl^nsHSWtSSBBOTtr^ 

[0 0 16] *WBC*43lGBafc'*Ti;tt, ftfc&SS 

t, aR«ej3a8*6A*i"5aKWDMfli^t*«fli 
sateatKw^ i. a/imnraftft^iRtftfofcft** 

77^fr6ftS£l©ft77l'A 1. 3/im?T£$ 
fitfflflM! n fc ft*#7 7 - Wfr 6ft ** 2 ©)fc7 7 W 

1 1 &tfH2 ©ft7 7-f /^OSfi^fiStRtf^fCXU-T' 

[0 0 17] *5SWK«*«^^^rAtt*fe, ft£ 

T, SK3t®SIB^ 1. SiimflflfftftiMR^-BPfc 
ft3Jfc77^<fr6ft*8l&tfSl2 0tt77-r><, S 

tfaWBiRtf»2<Wt77^<OHfcEB*ti*JIK 40 
«£JiiS©tt7vW7?fcoT, aK»iat«B2 0Jtt 
7 7-<^o»fi»«StfiMR7xD-7«:*«-r5»tt • 

[0 0 18] ±fe*fiB^*77-r*fcLT«MKMR 



^2002-2 80 9 5 9 
6 

[00 19] 

[00 2 0] 1014, 1. 5 5|tmflKDWDM^i^3tt* 

2 Lfe w d ummmt m%<mmx-h 
s. wDMum »*\ znztxmzmx 1 

-AnOfl|493tt*>6ft4. 

[00 2 1] ftfe&ggl 2(4, fflWmmi 6(16 

-l, i6-2, • • •) K&vmznmmtpM 

X^yi8(18-1, 18-2, 18-3, 18- 
4, • • ■) ^6ft«„ **KM-?li, IR«fiftfi»»i: 
^7,n-7jb\ 1 *«^/<y«fcHHIfWK«HRSn* 

J§m«£#$f • ^»Xo-7^«t54>«l7x/^*l 

i8-i. i8-2. 1 8-3tfmmz>ty?& 

0, mzAyi 8-4tfJBffi-K«H«7/<VT?fc 

[0 0 2 2] 0 1 E^-fliJjJ-ptt, 1 8T* 

EffiWfc#»-#ift7xa-7**§«U 4o©*fBX^ 
71 8-1-1 8-4*S**ttfcLTl£«Wfcttfi» 
«RtfiHRxn-7 , ««flW-*. cfttfs ft%mm l 
4$T?«5fiSn*i:i:lcftS. j£«««©JSJIIiH:, 4 

[0 0 2 3] &<MIX^y 1 8-1, 18-2, 18- 
3 , 1 8 - 4 14, EftKTmffiBtttf 1 0 0 ¥^ M m 
W±©*P&©i'7W&-K77'fV<2 0 (2 0- 

1, 2 0-2, 2 0-3, 2 0-4) t, RNIIC, iE# 
fKT*H$&#rffi:$tf 1 0 0¥*/imtt±©*PS©'»^ 
;l/*-F77-f><2 2 (2 2- 1, 2 2-2, 2 2- 
3, 2 2-4) fc, 77-TA2 0, 2 2|BtElISn> 
7747*2 0, 2 2©*»fcft#KRtf$HRXn-7'* 
fg«UTD local tf5»mST/WX2 4 (2 
4- 1, 2 4-2, 2 4-3, 2 4 - 4 ) ?>ft?>o 

[00 2 4] fpl&Xrty 1 8-4I4MK, ^V^W™ 
F77-W2 2-4©&£ES2tt, R9ft&«#tt£l£ 
«»«HWT©¥*l»ft»«D a v glCttggrSflfcfl 

5o »«*l«77-f/<2 6©ftt>*)t, 

X2 4 i:HI«©*j«©»«»«r^W7s%ffifflUTt,«k 

[0 0 2 5] 77^^2 0, 2 2K14, IQ UHSbffiifll 



(5) 

7 

-f/<2.0, 2 2i:LTffiffl-fSft77>r/^ ^ttflM 

7 r 6 1 burnt 7j w zmmm 

[0026] »BWf/VX 2 4 14, ^» • ^«[Xn 

S 0 *-;M*7-ol/*m ^»Rtf»»^a-7 , o 

14, |«*»«b****KUC#bav^OT?s C<Dt/UX 
2 4T©#I»B3ML t^T, XPMRtfFWMO&l? 

*#*U!S:<t6<4«. M^iHvtt, #sns 

[0 0 2 7] 12^ **»WO»ttVy7 , *wr. * 

mmZD local icftWPU jCttfllMNJOdft 

#tt*D a v gt»rr3o 0H*J4\ D 1 o c a 1 «; 
fcSSg, *tfcIEflltf»*L<, DavgWDfli 
fc^tf, HfDfcifi^IEffiXttftfl?b<#* U\ 30 
Dl oca 1(4+0. 5ps/nm/km, Davg 
(4, +0. lp s/nin/knitfe5. 
[ 0 0 2 8 ] 0 2 tC/Tst <fc •? , &&*©H$$fi#ffc 

u<&s 0 t^r, xpMWFwumv&m&Mt 

So 

[0029] **ft0reii> ^ta««»«i*»6n 40 
bxmxz So ^warn©*^^^* 

M«r/WX2 4%figffltSO^ 18T? 

©#«##«#«< < &s 6 urn • j£«*«x/o 

18-4 ©#frtf<i7 7 */<tt*»KiBa*Vh^%jft 



#[$200 2-280 9 5 9 
8 

%v77<ovtm?%z.t&, %>w-®m:TW% 
[0030] %mmm \ 0&, vivum*mt% 
tw®mzmmmM$m*.x, mm® 1 2 

fc2IWr*7 , 'J»««««Tp*J*fllt*. JIMS* 1 
4(4, JteSSBl 2ft»&X*t*WDMfi#3tfc«5» 

ffla»K*95MI^«nftWDM«»ft»5«*Ofll 

*m*p«:, w d umytvmmmmz t tbx® 
%mmLx$>£\,\ $*hfflttm&*). ytm 

Eg 1 2 *©*mtf#ft*n-7lS«i^ffifr s ©KM 

[0031] mmm 1 oiwysHHMMrtrS t 
ra*©»***#?ts©"e» % 
mm 1 0 mmmmmi* < t t ± < a s *\ 

© J: 5 *«BiXtt««BiO*fia!^7f- AT-1$fc5 
ftlT'&So 

[0032] 03«, 8-lW5^ 

▼*?©«*■***. anaEit«*u «Mttjm 

4©S#©»*^UTH*LTi&S. 
[0 0 3 3] K77f ^ 2 2-4 <0&t)X 

ffi«77'f/^2 6«, *»fif-^*;l/OlRa»fi»»* 
¥^«MRDavgfc«St*flfcMflW-*. SSW 
tctts 5riifffi«77^^2 6{4, *»fto«^k:»ft 

«®77-</ < ?2 6«, *>r^ft« < 6»ttXU-7 , *»« 
tSfe^©, ^ffli/XrAT*14^S$^l~3 kmS 
ftfcJBWP, jm»«7 7-f/< 2 6 7©JR«ttS»lfc 

«!fflt 6 C i:T*, »S«Sc#tt©Jl^^HR»«l4*iBril 
T-£So 

[0034] Mmm^yftX'<oti%imT;uz2 

4 off $ UMftHfctS^fco *©»»*H4lc^t. IS 
U(4> »«ffll«'7 T /W^2 4*J8Br««X^>rt©iBK 

If/W7 2 4*<JBm««^<>©**KE«*nTV^ 



(6) 



*Ci:«SU 0. 7 5ltmffi®T>UZ2 4&m 

[0 0 3 5]Hf^fc, 2 3Gb i t/s©50$g©{l 
*Jfc*»ft£«U 6, 000 kmfiaS*»«*>5aU 

iCmto ±3©Mo r i t a»X©flWft?6 0 OOkm 

?;l/*-K7 71^20,. 2 20j&KiiHM>£*tM. 
^fc 0 «$&iQ <!©!** U «B*l4^yy/l^-F7 
7-i , ^2 0, 2 2 0«JW5IB8[**t 8 1**87^ yfc 
4 0 k m fc U * ©<*> (20km) ££ftRtf#»[ 
Xn-7lf®T/VX2 4**PAU Dlocal*+ 
0. 5 p s/nm/kmtLfco $fe, 4tf«^<V* 

lt, *<D$<Dm<»K*Mwy<nyt 

*«Srtfc$H^«77^2 6*JfAU Davg% 20 
+ 0. 1 ps/nm/kmfcLfc. #2S1I8B1 Ort© 
7*y^tt«*»fci*7*y*m»fl«*-3 0 0 p s 
/nm/kmkl/ft. ^W-K7r^2 0, 2 
214, SI^W+2 0ps/nm/km, ftftxn 
-7SH-0. 0 6 p s/nm/km©5lfi7r-f/W5ft 
S.Morlt att£©«JS©*£fcJiarr3i:, 5 d 

0. 2 2©«ttWiBa*l 2 0¥^|imW±fc"r«i:» 

coo3 6] *%mm\t, fcrnrnftyrJ^tbT* 30 

X P MO^S^ftlffTf 5o J'VM't- K77 -I'M© 

774x*mt%k* ^mrnrnmi 5-3 o¥ 
m$®T>u x 2 4 T^Ntt^M^iia? * *. c n 

6000km*«3.*ge*tfcM!>2 0Gb 40 
[0 0 3 7] Bm»«X/VyREfi£8ffi«X><>0ran 



^2 0 0 2-2 8 09 59 
10 

B. ftfiiMSSl 2©£ftfcLTl*&2ftS^MF>3KA-3 

[0038] ftm®T>ux2 4it, mvytmfr 

HBf*MI^OrtfciHWtitfJ:v\ 
[0 0 3 9] £l^TA£ttT*©¥i3&fiM{ilD a 
v gRtfS*8*/<y-P©¥J$SS#»ffiD local 
j^lciEi:ft5*a*Wll!Lfetf* *fB3!«> Davg 
D local tfjEfttf&©fltl©ffl*IR**£Jc:fc 

[0040] 

fc, ?-**;WB»b<2 0Gb l t/s 

U±T\ fgfcSSfitfl Tb/$W±©*}¥«Wf«i» 
0*7r^AeK^TA*^«Tt5. 

[s i ] *?ai©-*aiffiio«»*«7y muh 

[02] *faww©»«vy7 , «T*s. 
[03] mmz^yft'Dftt&yv-fmtoZo 

m 4 ] ®mffi®7./^F , 3T'©»iCM{ir >W X 2 4 
[05] Mo r i t aHX©«ljRK3tt*3^fliffll© 

1 0 : XSHBSfll 
1 2 : ft££K 

1 4 : ftgfl&B 

16(16-1, 1 6-2, • • •) :wmmw& 

18(18-1, 18-2, 18-3, 18-4) : «t» 
20 (2 0-1, 2 0-2, 20-3, 2 0-4) : v" 

2 2 (2 2-1,. 22-2, 2 2-3, 2 2-4) : i/ 

y^l/t-K77-Y^ 

2 4 (2 4-1, 2 4-2, 2 4-3, 2 4-4) 
2 6 :*HHi«77>f* 



(7) 



?#M2 00 2~2 809 



[01] 



12 



20-1 



22-1 



20-2 



22-2 



20 3 



22-3 



20-4 




mm* 

/t>18-1 



mm®* 

/X>1B-2 



mm* am • ftjftftBB 





(8) 
[05] 



2002-280959 




02mm m\ s 



F 5K002 AA01 AA03 AA06 BA33 DA02 

FA01 



